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Return-on-investment (ROI) is:
A performance measure used to evaluate the efficiency of an investment or to compare the efficiency of a number of different investments. ROI measures the amount of return on an investment relative to the investment's cost. To calculate ROI, the benefit (or return) of an investment is divided by the cost of the investment, and the result is expressed as a percentage or a ratio.
5
In this report, we examine the differences in costeffectiveness and ROI for public charter schools and traditional public schools (TPS) in eight major cities in the United States. The cities are Atlanta, Boston, Denver, Houston, Indianapolis, New York City, San Antonio, and the District of Columbia.
We utilize data on how much money is invested in public charter schools and TPS, what levels of student achievement are attained across the two public school sectors, and how much economic payoff our society can expect to receive as a result of the educational investments in each sector.
Ours is the first study to examine these differences across the United States at the city level.
We calculate the cost-effectiveness of the charter and TPS sectors in each city by taking the average National Assessment of Educational Progress (NAEP) scores achieved by each of them and dividing by their respective per-pupil revenue amount. Our cost-effectiveness measure is the amount of NAEP math and reading points generated from each $1,000 in per-pupil revenue committed to each sector.
Our determination of the return-on-investment (ROI) in the public charter and TPS sectors requires additional data. We use information about the expected economic benefits accrued from spending 13 years (K-12) in each of the sectors to make that calculation. We also provide In 2013-14, the United States spent over $630 billion 1 on its public education system in hopes of providing children with greater opportunities to excel academically and improve their life trajectories.
While public education dollars have risen at a relatively fast pace historically, education policymakers and practitioners should be seeking to economize, given the uncertainties of future funding levels and underfunded pension liabilities. 2 Meanwhile, the number of public charter schools has increased exponentially. From 1991 to 2014, charter school legislation passed in 42 states and the nation's capital, and student enrollment increased to around 2.7 million. Charter school performance appears to be especially strong in cities. 10 Moreover, none of the studies of the relative effectiveness of public charter schools have explicitly considered the funding differences that exist across the two public school sectors. All of our research team's prior reports have found that students in public charter schools receive substantially fewer annual educational resources than their TPS peers.
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Private philanthropy does not compensate charters for the lack of equity in public funding because TPS receive it, too, and philanthropic dollars compose only 2.5 percent of total charter revenues nationally.
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Our team has produced the only prior study of the productivity of public charter schools, accounting for both their effectiveness and funding relative to TPS. Do public charter schools demonstrate a productivity advantage in various cities across the U.S.? In this study, we aim to find out.
We are able to connect funding to student outcomes for a subset of eight of the 14 locations previously examined -Atlanta, Boston, Denver, Houston, Indianapolis, New York City, San Antonio, and Washington, D.C.
Funding inequity has continued through the 2013-14 school year in 12 out of 14 metropolitan areas examined in the U.S.
We find that public charter schools outperform TPS in each of the eight cities on both productivity measures. Background: Spending and Achievement in the Eight Cities Scholars continue to debate the extent to which school resources affect student achievement.
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The eight cities in our sample vary substantially in both their average per-pupil funding for public school students in both the public charter and TPS sectors combined and student performance on the NAEP in reading relative to the average performance in each city's state (figure 1). Washington, D.C., funds the most per public-school pupil, an average of about $28,000, and scores slightly above the state average on NAEP reading, which is difficult to interpret because D.C. is, in effect, its own state.
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San Antonio, in contrast, funds its public school students at a little over $11,000 and its students score about equal to the Texas state average in reading on the NAEP, a rare achievement for a U.S. city. Denver commits slightly more revenue per TPS student than San Antonio, but its TPS student NAEP scores in reading are more than 50 percent below the Colorado state average.
Although the relationship between per-pupil funding and student performance relative to state averages is statistically zero for these cities, places like New York City may commit so much revenue to public education precisely because they have a student body that is more difficult to educate, leading to low student outcomes even with a high commitment of resources.
Obviously, comparing differences in revenue and outcomes across cities is not a strong method for determining how educational resources actually affect student achievement, and we present these figures merely to illustrate the spending and achievement backgrounds of our cities. As an improvement upon the descriptive data illustrated above, we compare NAEP scores to per-pupil funding across public school sectors within the same city.
As an improvement upon the descriptive data illustrated above, we compare NAEP scores to per-pupil funding across public school sectors within the same city. This way we control for cross-city differences in student backgrounds in our analyses.
We Our analysis addresses the question of levels of student disadvantage in the charter and TPS sectors in two ways. First, the evidence on student achievement differences between the two public school sectors in a given city used in the ROI analysis come from a Stanford study in which students in the public charter and TPS sectors were matched on factors such as previous test scores and low-income, English language learner, and special education status.
18
Second, the evidence on revenue differences between charter and TPS in our cities come from our previous revenue study in which we found that three of our cities -Denver, Houston, and New York -enrolled higher or similar rates of low-income students in their charter sectors compared to their TPS sectors in 2014. 19 The other five cities -Atlanta, Boston, Indianapolis, San
Antonio, and Washington -enrolled a higher rate of low-income students in their TPS than their charter sectors but the differences were only large in the case of Indianapolis. The TPS sectors more consistently enrolled higher percentages of
Thus, different levels of student disadvantage across the public school sectors in our cities explain some but not all of the productivity advantage for public charter schools. Atlanta public charter schools produced an average of 2.16 more points on the NAEP reading assessment and 2.26 more points on the NAEP math exam for each $1,000 in funding than Atlanta TPS.
Our cost-effectiveness metric is a benefit-cost ratio of NAEP math and reading achievement to average per-pupil revenues allocated for each sector. This calculation can be expressed as: In Atlanta traditional public schools, average NAEP scores were 257 for reading and 272 for math, and per-pupil revenue was $16,429.
In Atlanta public charter schools, average NAEP scores were 258 points for reading and 273 for math, and per-pupil revenue was $14,490. Notably, even if funding levels were equal across the two public school sectors, public charter schools in Atlanta would be more cost-effective than TPS in 2014, as they produced higher math and reading test scores. This 4.34 NAEP reading score difference represents a 32 percent public charter school sector advantage over TPS in cost-effectiveness.
The charter school cost-effectiveness advantage ranges from 2 percent in Houston to 67 percent in the nation's capital.
The student-weighted public charter school advantage of 3.99 points per $1,000 represents a cost-effectiveness benefit of 35 percent.
The charter school advantage slightly widens when we turn our attention to NAEP math scores.
On average, per $1,000 funded, the public charter The public charter school advantage in math cost-effectiveness is 20 percent or larger in all but two locations -Atlanta and Houston. 
Calculating ROI in Terms of Economic Returns to Education
Return-on-investment (ROI) is:
A 
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CREDO researchers carefully matched students in the public charter sector with "virtual twins" in the TPS sector on previous test scores and low-income, English language learner, and special education status.
Public charter schools in these cities are outperforming their TPS despite receiving less funding per student. A 13-year investment in public charters yields ROIs that are 38 percent higher than a TPS investment.
Calculating Relative ROI Using the Economic Returns to Education
earnings for a worker in the state of Georgia is $1,158,067. 27 Since the expected Atlanta TPS achievement effects are 14.5 percent of a standard deviation less than the Georgia state average, and 70 percent of learning impacts disappear from one year to the next, the expected lifetime earnings for a student spending 13 years in a TPS in Atlanta is $974,409. Dividing this benefit by the cost of investment yields an ROI of $4.56 for each dollar invested in TPS in Atlanta. Since the expected Atlanta public charter school achievement effects are 11.4 percent of a standard deviation lower than the Georgia state average, the expected lifetime earnings for a student attending a public charter school for 13 years in Atlanta is $1,011,249. Dividing this benefit by the cost of investment yields an ROI of $5.37 for each dollar invested in public charters in Atlanta. The charter school ROI of $5.37 compared to the TPS ROI of $4.56 yields an 18 percent ROI advantage favoring public charter schools in Atlanta.
Further, if a student in Atlanta experiences half of their K-12 education (6.5 years) in TPS and the other half in public charters, the taxpayer ROI is $4.94, still around 8 percent higher than the ROI for a full 13-year K-12 educational investment in TPS. Moreover, an investment in students spending half of their time in each sector yields an overall ROI benefit of $5.40 for each invested dollar, a 16 percent advantage relative to a full-time (13 year) K-12 experience in TPS or 29 percent if student-weighted. 28 As shown in the last column of table 3, and figure 6, these benefits in higher ROI from charter schooling range from 2 percent in Houston to 32 percent in Washington, D.C. 
ROI = Income Returns to
Location Selection
The • Funds initially received by traditional public schools that were passed along to charters usually were flagged as pass-through funds in the documentation we used to determine charter school revenue. In some cases we were able to identify additional cases of TPS providing services to charter students, usually involving special education, through examining expenditure data. In all cases where we were able to determine that traditional public school (TPS) funds either passed through to charters or were spent on charter school students we counted that as charter school revenue and not TPS revenue. • Exclusion of Revenue: The only revenue item we excluded from our analysis was funds resulting from the restructuring of debt, as those are not "new revenues" but merely a repackaging of existing assets and obligations.
• Selection of Schools: All charter schools in each locality were included in this study with the exception of schools for which we could not obtain valid revenue and enrollment data. If we could not obtain revenue data, the enrollments for those schools were excluded from the analysis. If we could not obtain enrollment data, the revenues for that school were excluded from the analysis.
Rounding Dollar values were rounded to the nearest dollar for each item. Percentages were rounded to the nearest whole number, which may cause apparent differences by a percentage.
Tables and Charts
If no citation accompanies a table or chart, the information therein was compiled by the research team according to the process outlined above.
When we relied on the data or publications of other organizations, we provided the relevant citation.
Weighted Average Calculations
The totals presented in each table are weighted averages based on enrollments in the public school sectors of each city. We generated them by taking the total student enrollment in a specific city for the 2014 Fiscal Year (2013-14 Academic Year) in their TPS sector and dividing it by the total student enrollment in all eight cities in their TPS that year. We did the same for their public charter school sectors. To generate the student-weighted average differences we multiply each city's TPS costeffectiveness or ROI by its percent of the total enrollment for TPS in our collection of cities (table A2) , take the average of those eight numbers, do the same for the charter sector, and subtract the TPS student-weighted average from the charter student-weighted average. This straightforward method automatically generates a student-weighted average that is a "true" mean for the aggregated set of cities, given their different enrollments across the cities and between the public school sectors. 
